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Low density, high strength, high stiffness to weight ratio excellent durability and design 
flexibility of composites are the primary reasons for their use in many structural components. 
Advanced glass fiber with iron mesh reinforced composites has been the materials of choice 
in the construction of structural components. Composite are widely used in aerospace, 
automobile and marine industries. The focus of this project is to find out the performance of 
glass fiber with iron mesh reinforced composites and their energy absorbing behaviors. 
Experiments have been conducted in load and deformation test. The results obtained from 
experiments are compared with numerical results. A close correlation could be established 
between the numerical and experimental observations which pave way to minimize the 
number of experiments required for the design of thin walled structures. The macroscopic 
fiber fracture inter laminar shear, load deformation curve and the energy absorption of glass 
fiber with iron mesh reinforced composites is being studied. During the tensile, compression, 
impact load, the maximum strain, stress and displacement values were obtained and, then 
this experimental result was compared with the other materials results and then results were 
calculated. 
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INTRODUCTION 
In recent years, polymeric based 
composites substances are getting used in 
many application consisting of automobile, 
wearing items, marine, electrical, business, 
construction, household home equipment, 
and many others. Polymeric composites 
have excessive strength and stiffness, mild 
weight, and high corrosion resistance. Low 
density, high strength, excessive stiffness 
to weight ratio extremely good durability 
and design flexibility of composites are the 
number one motives for his or her use in 
lots of structure components. Advanced 
glass fiber with iron mesh reinforced 
composites has been the materials of 
choice in the construction of structural 
components. Composite are widely used in 
aerospace, automobile and marine 
industries. The focus of this project is to 
find out the performance of glass fiber 
with iron mesh reinforced composites and 
their energy absorbing behaviors. 
 
Keeping in view the above cited know-
how gaps, the following goals have been 
selected for the existing research venture 
work. 
a) Fabrication of a new class of epoxy 
based hybrid composites reinforced with 
oriented glass fibers and iron mesh. 
b) Evaluation of mechanical properties 
such as tensile strength, flexural strength 
and micro hardness for these composites. 
c) To study the influence of fiber 
parameters such as fiber and fiber loading 
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Types Of Composite Materials 
Broadly, composite materials can be 
classified into three groups on the basis of 
matrix material. They are 
 
Matrix Materials 
Polymers, metals and ceramics are all used 
as matrix materials in composites.  
Because the matrix  
 Holds the fibers together in a structural 
unit, 
 Protects them from external damage,  
 Transfers and distributes the applied 
loads to the fibers, and  
 In many cases, contributes some 
needed property such as ductility, 
toughness, or electrical insulation. 
 
Because the matrix must transfer load to 
the fibers a strong interface bond between 
the fiber and matrix is extraordinarily 
vital; either thru a mechanical or chemical 
bond among fibers and matrix. Fibers and 
matrix ought to obviously be chemically 
well matched to save you undesirable 
reactions on the interface; this is especially 
critical at high temperature where 
chemical reactions can be accelerated. 
service temperature is quite frequently a 
controlling aspect in consideration of a 
matrix material.  
 
Epoxy Resin 
Epoxy resins are the maximum usually 
used resins. They’re low molecular weight 
natural liquids containing epoxies 
companies. Epoxide has 3 individuals in 
its ring, 1 oxygen and 2 carbon atoms. The 
reactions of epichlorohydrin with phenols 
or fragrant amines make most epoxies. 
Hardeners, plasticizers and fillers are also 
introduced to supply epoxies with a huge 
range of homes of viscosity, impact, 
degradation, and many others. 
 
 
Chemical Structure of Epoxy Resin 
It is the three member rings of one oxygen 
atom and two carbon atom Although 
epoxy is costlier than other polymer 
matrices, it is the most popular PMC 
matrix. More than two thirds of the 
polymer matrices used in aerospace 
applications in epoxy based. 
The main rezones for epoxy being the 
most used polymer matrix materials are 
 Good compatibility with glass fiber. 
 High strength. 
 Low viscosity and low flow rates, 
which allow good wetting of fiber and 
misalignment of fibers during 
processing. 
 Low shrink rates which reduce the 
tendency of gaining large shear 
stresses of the bond between epoxy 
and its reinforcement. 
 Available in more than 20 grades to 






Chemical Structure of Epoxy Hardener 
Phenalkamine PPA – 7040 is a Mannich 
base epoxy hardeners, a reaction product 
of distilled cashew nutshell liquid & 
polyamines. 
Features of Epoxy Hardener 
 Excellent rapid cure even at low 
temperatures  
 Good chemical, solvent & water 
resistance  
 Epoxy resin based on bis - phenol A  
 Epoxy resin based on bis - phenol F  
 Epoxy resin based on novolacs 
 Most of the organic solvents & their 
combinations  
 Non critical mixing ratios  
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 Good adhesion to mechanically 
cleaned surfaces  
 Superior corrosion resistance  
 Very good flexibility  
 
It is very flexible process that allows the 
user to optimize the part by placing 
different types of fabric and mat materials. 
 
Because the reinforcement is placed 
manually, it is also called as hand lay-up 
process. This process requires little capital, 
it is labour intensive. 
 
Advantages of Hand Lay-Up Process 
 Very low capital funding is needed for 
this technique due to the fact there's 
negligible gadget fee compared to 
other approaches. 
 The process is very simple and 
versatile. Any type of fiber material 
can be selected with any fiber 
orientation. 
 The cost of making specimen is very 
low because a simple mould can be 
used to make the part. 
 It is a simple technique and no process 
limitation on molding Size. 
 
Composite Specimen Preparation  
The specimen is prepared by using the 
following steps: 
 Required length of glass fiber is taken. 
 Wax is first coated on the surface. 
 Required resin and hardener is mixed 
in the ratio of 4:1. 
 The resin hardener mixture is coated 
above wax. 
 Then the glass fiber is placed above it. 
 Then resin hardener mixture is again 
coated above the glass fiber. 
 The process is repeated until the 
required number of layers is obtained. 
 The specimen is allowed to cure at 
room temperature. 
 After curing the specimen is removed 
and finished by cutting and grinding. 
 
Testing of created specimens 
Mechanical properties like flexural 
strength, ultimate tensile strength and 
impact strength will be evaluated by 
mechanical testing’s like tensile test and 
charpy impact test. The created specimens 
were prepared for the testing by 




ASTM D3039 is followed for tensile test. 
The specimen was fixed between two 
adjustable grips of 50KN computerized 
Universal Testing Machine (UTM) at 
room temperature and load was applied till 
it factures. The elongation and maximum 
load is noted during the experiment. Test 
is repeated for all the specimens and the 




(a)                                                       (b) 
Fig 3. (a) Tensile test UTM setup (b) 
Specimen subjected to tensile test 
 
ASTM D3039 is followed for tensile test. 
The specimen was fixed between 
adjustable grips of 50KN computerized 
customary checking out system (UTM) at 
room temperature and cargo changed into 
implemented until it factures. The 
elongation and maximum load is noted all 
through the experiment. test is repeated for 
all the specimens and the values are 
mentioned to calculate tensile strength. 
 
Above chart indicates the increase in the 
ultimate tensile load of the specimen 1, 2, 
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The Glass Fiber with Iron Mesh 
Composite Material have been fabricated 
and tested experimentally to find the 
mechanical properties like tensile strength, 
Flexural strength and impact strength as 
per the ASTM standards. The results are 
plotted and evaluated to understand the 
improvement in the mechanical properties 
due to the changes made in the Glass Fiber 
with Iron Mesh ratio in three different 
laminates. As you can see the tensile 
strength, flexural strength and the impact 
strength increases as the ratio of the Glass 
Fiber with Iron Mesh reinforcement is 
increased in the matrix. The strength of the 
laminate also depends on the bonding 
between the fibers and matrix, individual 
properties of the fibers, presence of voids, 
adopting ideal fabricating process etc. 
 
i. Metal Matrix Composites (MMC) 
ii. Ceramic Matrix Composites (CMC) 
iii. Polymer Matrix Composites (PMC) 
i. Metal matrix composites 
Higher specific modulus, higher specific 
strength,higher properties at elevated 
temperatures and lower coefficient of 
thermal enlargement are the blessings of 
steel Matrix Composites over monolithic 
metals. because of those attributes steel 
matrix composites are under consideration 
for extensive variety of programs viz. 
combustion chamber nozzle (in rocket, 
space go back and forth), housings, tubing, 
cables, warmness exchangers, structural 
contributors etc. 
ii. Ceramic matrix Composites 
 One of the main goals in producing 
ceramic matrix composites is to increase 
the longevity. clearly it is was hoping and 
certainly often determined that there may 
be a concomitant development in power 
and stiffness of ceramic matrix 
composites. 
iii. Polymer Matrix Composites 
Polymeric matrix composites are the 
maximum commonly used matrix 
materials. The motives for this are two-
fold. In preferred the mechanical homes of 
polymers are insufficient for lots structural 
purposes. Mainly their strength and 
stiffness are low as compared to metals 
and ceramics. With the aid of reinforcing 
other materials with polymers those 
difficulties can be triumph over. Secondly 
high strain and high temperature aren't 
required inside the processing of polymer 
matrix composites. For this reason 
polymer composites developed rapidly and 
became popular for structural applications 
with no time. Polymer composites are used 
because overall properties of the 




Glass Fibers  
The aim of fiber bolstered plastics is to 
mix the stiffness and strength of fibrous 
cloth. This fabric has corrosion resistance, 
low density and mould ability. most people 
of reinforced plastics produced today are 
glass bolstered epoxy or polyester resin, 
both of which might be thermosetting. 
Glass fibers have also been used with 
phenolics, silicones, polystyrene and 
polyvinyl chloride. Glass fiber are the 
apparent preference as reinforcing 
retailers, basically because of the relative 
ease with which excessive power can be 
acquired fiber a few microns in diameters. 
It is possible to produce composite with a 
range of strength in line with glass content 
material and nature of the reinforcement. 
The epoxy resins have decrease shrinkage 
then the alternative resins. 
Glass fibers consist ordinarily of silica 
(silicon dioxide) and metallic-oxide-
modifying elements are normally produced 
by way of mechanical drawing of molten 
glass through a small orifice. E-glass debts 
for most of the glass fiber production and 
is the most extensively used reinforcement 
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glass fiber, S-glass, has kind of 30 
percentage extra tensile power and 20 
percentage greater modulus of elasticity 
than 
E-glass but is not as widely used because 
of its higher cost. 
 
Applications of Epoxy Hardeners 
 Solvent free, high solid coatings  
 Pipeline & tank coatings  
 Adhesives  
 Surface tolerant primers for metallic 
substrate 
 
Iron Wire Mesh 
A mesh is a barrier made of connected 
strands of metal, fiber, or other flexible or 
ductile materials. A mesh is similar to a 
web or a net in that it has many attached or 
woven strands. 
 
Wire Mesh General Use 
Stainless steel wire mesh, with its 
excellent resistance against acid, alkali, 
heat and corrosion, find extensive uses in 
processing of oils, chemicals, food, 
pharmaceuticals. Galvanized Iron Wire. 
These galvanized iron wires are widely 
used for various industrial purposes. 
 Galvanized iron wire mesh is used 
here. 
 Mesh size is 0 – 10 per inch. 
 Highly water resistance. 
 Withstand at high tensile load. 
 
Fig 1  Iron Wire Mesh 
 
IEXPERIMENTAL DETAILS 
Fabrication of Composite Matrix 
Manufacturing Process 
The composite products can be 
manufactured by the following methods. 
They are 
 Hand lay-up process 
 Pultrusion process 
 Filament winding method 
 Resin transfer molding(RTM) 
 Sheet molding compound(SMC) 
 Reaction injection molding(RIM) 
 
Hand Lay-Up Method  
In hand lay-up, liquid resin is applied to 
the mould and then fiber glass is placed on 
the top. A roller is used to impregnate the 
fiber with resin. Another resin and 
reinforcement layer is applied until a 
suitable thickness is builds up.  
 
 
Fig 2 Hand Lay-Up Method 
 
Charpy Impact Test 
An impact test is a dynamic test conducted 
on a selected specimen which is usually 
notched. The specimen is struck and 
broken by a single blow in a specially 
designed machine.  
 
 
(a)  (b) 
Fig 4.(a) Charpy impact test (b) Specimen 
subjected to Charpy impact test 
 
This demo illustrates the experiment setup, 
procedure and the energy absorbed in an 
impact test. To measure the toughness, or 
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Purpose of the test. Impact testing is used 
to determine material behavior at higher 
deformation speeds. Classical pendulum 
impact testers determine the impact energy 
absorbed by a standardized specimen up to 
break by measuring the height of rise of 
the pendulum hammer after impact 
 
RESULT AND DISCUSSION 
Tensile strength 
 
Fig 5. Chart showing the increase in UTS 
( Mpa or N/mm² ) inthe laminates due to 
different carbon/glass fiber proportion. 
 
  The above chart shows the effect of 
reinforcements on UTS ofthe Fibers 
reinforced composites as u can clearly see 
the increase in the ultimate tensile strength 
in three different specimens this proves 
that the strength of the material increases 




Fig 6.Chart indicates the increase in the 
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